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PREFACE

This Record of Decision for Renedial Action at Solid Waste Managenent Unit 91 of Waste Area

G oup 27 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE OR/ 06-1527&D2, was
prepared in accordance with requirenents under the Conprehensive Environnental Response,
Conpensation, and Liability Act, the Resource Conservation and Recovery Act, and Kentucky

Revi sed Statues Chapter 224, Subchapter 46. This work was perfornmed under Work Breakdown
Structure 1.4.12.7.1.11.07.05 (Activity Data Sheet 5311). This docunment follow the outline for
records of decision contained in the Federal Facility Agreement For The Paducah Gaseous

Di ffusion Plant, DOE/ OR/ 07-1707, and the Qui dance on Preparing Superfund Decision Docunents: The
Proposed Pl an, The Record of Decision, Explanation of Significant D fferences, The Record of
Deci si on Anendnent, EPA/ 540/ G 89/007. Publication of this docunment neets a primary docunent
deliverable mlestone for the United States Departnent of Energy's (DCOE s) Renedi ation
Managenent Group at the Paducah Gaseous Diffusion Plant. This docunent provides the record of
information and rationale that the United States Environmental Protection Agency, the Kentucky
Departnent for Environnental Protection, and the DOE utilized in the selection of a preferred
remedi al action, or corrective neasure, at Solid Waste Managenent Unit 91 of Waste Area Group
27. Information provided in this docunent forns the basis for the devel opnent of the renedial
design report for this project.
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ACRONYMS AND ABBREVI ATl ONS

The following list of acronyns and abbreviations is provided to assist in the review of this
docunent .

99 Tc techneti um 99

ACO Admi ni strative Order by Consent

ansl| above nean sea | evel

AR adm ni strative record

ARAR applicable or relevant and appropriate requirenent
AT123D Anal ytical Transient 1-, 2-, 3-Di nmensional Model
BHHRA basel i ne human heal th risk assessnent

bl s bel ow | and surface

CERCLA Conpr ehensi ve Envi ronnmental Response, Conpensation, and Liability Act
CFR Code of Federal Regul ations

cis-1,2-DCE cis-1,2-dichloroethene

cm centineter(s)

coc chem cal of concern

CPF cancer potency factor

DNAPL dense nonaqueous phase liquid

DCE United States Departnent of Energy

ELCR excess lifetine cancer risk

EPA United States Environmental Protection Agency
Fed. Reg. Federal Register

FFA Federal Facility Agreenent

ft foot (feet)

ft 2 square foot (feet)

ft 3 cubic foot (feet)

gal gal | on(s)

HSWA Hazardous and Solid Waste Amendnents

HU hydr ogeol ogi ¢ unit

K AR Kent ucky Admi ni strative Regul ati ons

KDEP Kent ucky Departnent for Environnmental Protection
kg ki |l ogran(s)

km kil onet er (s)

KPDES Kent ucky Pol lutant Di scharge Elimnation System
| liter(s)

m neter(s)

m 3 cubic neter(s)

MCL maxi mum cont am nant | evel

ny mlligran(s)

NCP National G 1 and Hazardous Substances Pol |l ution Contingency Pl an
NPL National Priorities List

oM operation and nmi ntenance

pa pi cocuri e(s)

PCGDP Paducah Gaseous Diffusion Plant

ppm parts per mllion

PCE poi nt of exposure

PORTS Port snouth Gaseous Diffusion Plant

PRAP proposed renedi al action plan

PRP potentially responsible parties

RAO renmedi al action objective

RCRA Resource Conservation and Recovery Act

RGA Regi onal Gravel Aquifer

ROD record of decision

SARA Super fund Arendnents and Reaut hori zation Act
sec second(s)

SESO L Seasonal Soil Conpartnment Mdel

SWWJ solid waste managenent unit

TBC to be considered



TCE trichl or oet hene

TVA Tennessee Valley Authority

US.CA United States Code Annot ated

UCRS Upper Continental Recharge System
USEC United States Enrichnment Corporation
WAG wast e area group

yd 3 cubi ¢ yard(s)

yr year (s)

UF 6 ur ani um hexaf | uori de

Ig m crogran(s)



DECLARATI ON FOR THE RECORD OF DECI SI ON FCR
SOLI D WASTE MANAGEMENT UNIT 91
OF WASTE AREA GROUP 27

SI TE NAME AND LOCATI ON

Solid Waste Managenent Unit 91 of Waste Area Group 27
Paducah Gaseous Diffusion Plant

United States Departnent of Energy

Paducah, Kentucky

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the renedial action for the Solid Waste Managenent Unit (SWW)
91 of Waste Area Goup (WAG 27 at the Paducah Gaseous Diffusion Plant (PGP) near Paducah,
Kentucky. The renedial action outlined in this docunent was chosen in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA) of 1980, as
anended by the Superfund Anendnents and Reaut horization Act of 1986, the National G| and

Hazar dous Substances Pol |l ution Contingency Plan, and Kentucky Revised Statutes Chapter 224,
Subchapter 46. This decision is based on the admnistrative record (AR) for the response action
at SWWJ 91.

Wth participation fromthe Kentucky Departnent for Environnental Protection (KDEP), both the
United States Environmental Protection Agency (EPA) and the United States Departnent of Energy
(DCE) entered into an Administrative Order by Consent (ACO effective Novenber 23, 1988. The ACO
was drafted pursuant to Sections 104 and 106 of CERCLA, which provide authority for conducting
remedi al actions in response to rel eases of hazardous substances, pollutants, or contam nants.
The PGP was placed on CERCLA's National Priorities List (NPL) May 31, 1994 (effective date June
30, 1994).

Pursuant to the PGP listing on the NPL, the DCE entered into the Federal Facility Agreenent
(FFA) with the EPA and the KDEP (signed February 13, 1998) to integrate the overl appi ng

requi renents of the CERCLA and the Resource Conservation and Recovery Act (RCRA) that apply to
the PGP. Upon signature of the FFA the ACO was termnated and renediation at the PGP will be
conduct ed under the terns and conditions of the FFA

The DCE was issued a Kentucky Hazardous Waste Managenent Pernmit and an EPA Hazardous and Solid
Waste Amendnents (HSWA) permit July 16, 1991. The KDEP portion of the RCRA permt was issued
pursuant to Chapter 224 of the Kentucky Revised Statutes by authority granted fromthe EPA to
the KDEP. The EPA issued its portion of the RCRA pernmit pursuant to the HSWA. Throughout this
docunent, the two permits are referred to collectively as the RCRA permits. The RCRA permts
require the proper treatnent, storage, and disposal of waste; corrective action (i.e., cleanup);
closure of regulated units; and investigation of off-site contanination.

On August 13, 1997, the DCE determined that Lasagna TM was a proven technol ogy at the PGDP, as
wel |l as the appropriate technology for a remedial action at SWW 91. The Lasagna TM t echnol ogy
uses el ectroosnosis to nove contam nants by flushing water through treatnent zones where they
can be captured or chemcally altered to non-toxic products. This decision was based on several
docunents that conprise the AR for this renedial action (e.g., the Prelimnary Site

Characteri zati on/ Basel i ne Ri sk Assessnent/Lasagna TM Technol ogy Denobnstration At Solid Waste
Managenent Unit 91 of the Paducah Gaseous D ffusion Plant, Paducah, Kentucky, KY/EM 128; the
Feasibility Evaluation for Trichloroethene-Contam nated Soil at Solid Waste Managerment Unit 91
at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1557&D3; and the Proposed
Remedi al Action Plan for Solid Waste Managenent Unit 91, Paducah Gaseous Diffusion Plant,
Paducah, Kentucky, DOE/ OR/ 06-1499&D3). The AR includes detail ed docunentation of the rationale
for undertaking this remedial action at SWW 91 of WAG 27. The renedial action will be initiated
pursuant to the PGDP's, RCRA permts and this Record of Decision (ROD). Values corresponding to
the 1994 DCE Policy on the National Environnmental Policy Act also were incorporated in the
docunent ati on. The Commonweal th of Kentucky concurs with the DCE and the EPA on the sel ected
renmedi al action. The scope of this action warrants the incorporation of the selected renedy into



the Hazardous Waste Permt KY8-890-008-982. This ROD will serve as the prinmary docunment for the
nodi fication to the permit. This action will address the chem cal of concern (COC) in the soil
[i.e., trichoroethene (TCE)] at SWWJ 91 of WAG 27 and will serve as a step toward

conpr ehensi vel y addressi ng PGP site problens.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from SWW 91 of WAG 27 currently do not
present an immnent and substantial danger to public health, welfare, or the environnent
according to the Prelimnary Site Characterization/Baseline R sk Assessnent/Lasagna T™M

Technol ogy Denonstration at Solid Waste Managenent Unit 91 of the Paducah Gaseous Diffusion

Pl ant, Paducah, Kentucky, KY/EM 128. However, |eachate and transport conputer nodeling [e.q,
Seasonal Soil Conpartrment Mddel (SESOL)] as presented in the Prelimnary Site

Characteri zati on/ Basel i ne Ri sk Assessnent/Lasagna TM Technol ogy Denobnstration at Solid Waste
Managenent Unit 91 of the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, KY/EM 128,
indicates that the COC (TCE) present in the soil could contam nate the Regional Gavel Aquifer
at the point of exposure (POE) at |levels that coul d exceed the EPA naxi num contam nant | evels.

DESCRI PTI ON OF SELECTED REMEDY

The prinmary objective of this renedial action is to reduce the | evel of TCE-contam nated soil
thereby reducing the potential future concentrations in ground water that could pose a threat to
human health and the environnent at the PCE (i.e, the DCE property boundary). The potential for
mgration of the contamnant fromthe soil to the off-site aquifer is the concern associ ated
with this SWWJ. The soil at this SWWJ contains TCE with an average concentration of 84 ny/kg
(ppm that nmay nmigrate to the nearest PCE at unacceptabl e | evels. G ound-water nodeling

indi cates that reducing the concentration of TCE in soil at SWWJ 91 to less than 5.6 ng/ kg will
result in ground water that is less than 5 Ig/l at the PGP s security fence. The sel ected
remedi al action reduces the potential ground-water risk to hunan health and the environnent by
renedi ating the TCE-contanminated soil to bel ow 5.6 ng/kg.

Alternative 2 - In Situ Renediation (Lasagna TM) is the selected renedy. The Lasagna TM

t echnol ogy was devel oped by an industrial consortium (Mnsanto, DuPont, and General Electric),
in cooperation with the DOE Ofice of Environnental Mnagenent, O fice of Science and Technol ogy
(EM50) and the EPA O fice of Research and Devel oprent.

The Lasagna TM technol ogy was devel oped to renmedi ate soils and ground water contaminated with
TCE and is especially suited to sites with |ow perneability soils. The process uses

el ectroosnosis to nove soil contaminants by flushing nultiple pore volunes of water through
treat nent zones where the TCE can be captured or chemically altered to non-toxic products.

The success of the technology's initial denonstration (Phase |I) that began January 3, 1995, and
ran for 120 days at SWWJ 91, led to a full scale Phase Il A field denonstration that was
conducted at SWWJ 91 from August 1996 through July 1997. The Phase || A denonstrati on was
executed on an area of approximately 6 mx 9 m (20 ft x 30 ft) and approximately 14 m (45 ft)
deep. The denonstration used a mxture of kaolin clay and iron particles as the treatnent zone
medi um The treatnent zone material was installed using a hollow nandrel. Iron filings were
mxed with wet kaolin clay to forma slurry that was poured down the 14 m (45 ft) nandrel. As a
treatnent medium iron has been, shown to reduce TCE chemcally to non-toxic end products.

The conponents of Alternative 2 - In Situ Renmedi ation (Lasagna TM i ncl ude these.
. El ectrodes energi zed by direct current that cause soluble contamnants (i.e., TCE)
to be transported into or through the treatnent |ayers and heat the soil. The

contam nated water in the pore volunes will flow fromthe anode through treatnment
zones toward the cat hode.

. Treat nent zones contai ning reagents that either can deconpose the TCE to non-toxic
products or can adsorb the TCE contam nants for inmobilization, depending on the
nmedi um desi gn.



. A wat er managenent systemthat recycles and returns the water that accumul ates at
the cathode back to the anode for acid-base neutralization

If SWWJ 91 has not reached the regul atory approved ri sk assessment cleanup level (i.e., soi
levels) of 5.6 ng/kg within two years, the operation nay be continued until cleanup |evels are
reached. However, if the technology is not successful, even after an extended operating tineg,
the DOE, in agreenent with the EPA and the KDEP, may proceed to renediate the unit wth
Alternative 3, In Situ Enhanced Soil M xi ng.

The conponents of Alternative 3 - In Situ Enhanced Soil M xing include the follow ng:
. A crane or other nechanical mxing unit;
. An agent delivery system(e.g., hot air, steam or hydrogen peroxide); and
. An off-gas; collection/treatnent system(e.g., activated carbon that will be

regenerated or stored onsite).

The EPA and the KDEP have participated in the devel opnent of this ROD, including review and
comment on the content of the document.

STATUTCRY DETERM NATI ONS

Both renedial technologies [In Situ Renediati on (Lasagna TM and In Situ Enhanced Soil M xing]
are protective of hunman health and the environnent and comply with federal and state applicable
or relevant and appropriate requirenents. The renedial actions also are cost effective and
follow the statutory nandate for permanent solutions and alternative treatnment technol ogies to
the nmaxi mum extent practicable. Additionally, they neet the statutory preference for renedies
that enploy treatnents that reduce toxicity, mobility, or volune through treatnent as a
principal elenment. If unrestricted use and unlimted exposure renain at the unit after the
operational period, a five-year review eval uati ng whether the renedy continues to provide
adequat e protection for hunman health and the environnent will be required

<I M5 SRC 98113F>



DECI SI ON SUMMVARY
2.1 Site Name, Location, and Description

The Paducah Gaseous Diffusion Plant (PCDP) is located in western Kentucky, approximately 16 km
(10 miles) west of Paducah and about 6 km (4 mles) south of the Chio River (Figure 2-1). This
plant is an uraniumenrichnent facility owned by the United States Departnent of Energy (DCE).
The PGEDP, which has been in operation since 1952, supplies fuel for commercial reactors.

The Energy Policy Act of 1992 transferred operation of the DOE s uraniumenrichnent facilities
to the United States Enrichnment Corporation (USEC). Effective July 1, 1993, Martin Marietta
Uility Services, Inc., (now Lockheed Martin Wility Services, Inc.) contracted with the USEC to
provi de operation and mai ntenance (O&\) services. The DCE continues to perform environnental
restoration, decontam nation and decom ssi oning, and waste nanagenent activities at the PCDP
under its Environnental Mnagenent Program contracted to Bechtel Jacobs Conpany LLC

Under the DOE s Environnental Managenent Program cleanup activities currently are being
conducted at the PGP to address contami nation that resulted from past waste-handling and

di sposal practices. These cleanup activities conply with the requirenents of the Commonweal th of
Kentucky, the United States Environnmental Protection Agency (EPA), and the DCE.

This Record of Decision (ROD) addresses one of the solid waste nmanagenent units (SWMJs), the
Cylinder Drop Test Area (SWW 91), identified at the PGP figure 2-2). This SWWJ is grouped in
Waste Area Goup (WAG 27 as a potential source of trichloroethene (TCE), a dense nonaqueous
phase liquid (DNAPL) that has contami nated the ground water of the Regional Gravel Aquifer
(RGA). Wile the action described inthis ROD will renediate this suspected source of

ground-wat er contami nation, any risks to human health or the environment present at the site due
to contam nated groundwater will be addressed as part of the ground-water integrator operable
unit evaluation (WAG 26).

2.2 Site History and Enforcenent Activities

The Cylinder Drop Test Area (SWWJ 91) enconpasses approximately 0.7 hectares (1.7 acres) and is
located in the extrene west-central area of the plant on the southern edge of the G 745-B
Cylinder Yard (Figure 2-2). Drop tests were conducted at the PGDP fromlate 1964 until early
1965 and in February 1979 to denonstrate the structural integrity of the steel cylinders used to
store and transport uranium hexafluoride (UF 6). Prior to structural testing, the cylinders went
through thermal conditioning by imersing themin a concrete pit containing dry ice and TCE
During the tests, a crane lifted the cylinders to a specified height and dropped themonto a
concrete and steel pad to sinmulate worst-case transportation accidents.

In the first test period, a brine-ice bath was used to chill one cylinder prior toits drop
test. The 1979 test used a TCE- and dry-ice bath to chill one of the steel cylinders. The
concrete in-ground pit that held the TCE refrigerant for cylinder inmersion | eaked and resul ted
in contam nati on of the surrounding shallow soil and ground water. Al though one corner of the
pit was located, the exact location of the entire pit is unknown. The pit is approxinmately 9 m
(30 ft) fromthe drop pad.

<I MG SRC 98113G
<I MG SRC 98113H>

The anmount of TCE rel eased at the drop test site can be estinated based on the size of the
cylinders. The cylinders are 3.7 m(12.2 ft) long and 1.2 m(4 ft) in dianeter with a 15.2-cm
(6-inch) stiffening ring/lifting lug offset on each side, yielding a mninumtank width of 1.5 m
(5 ft). The likely maxi mumquantity lost to the surrounding soil is approximately 1,627.5 liters
(430 gals) as presented in the Prelimnary Site Characterization/ Baseline R sk

Assessnent/ Lasagna TM Technol ogy Denonstration at Solid Waste Managenent Unit 91 of the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky, KY/ EM 128.

2.3 Highlights of Community Participation



A Notice of Availability was published in The Paducah Sun, a regi onal newspaper, February 22,
1998, announci ng the begi nning of the 45-day public review period for the Proposed Renedi a
Action Plan for Waste Area Group 91 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
DOE/ OR/ 06- 1499&D3. The public conmment period began February 23, 1998, and ended April 8, 1998
Speci fic groups that received individual copies of the Proposed Renedi al Action Plan (PRAP)
include the Natural Resource Trustees and the Site Specific Advisory Board. There were no
requests for a public nmeeting or hearing; therefore, the tentatively schedul ed public neeting
and the hearing on March 24, 1997, were cancel ed

2.4 Scope and Role of Qperable Unit

Contami nation |levels that could pose a threat to human health and the environnent are present in
the soil at SWWJ 91. The Lasagna TMfield denonstration previously treated a portion of the TCE
contami nation in the soil and shallow ground water at this SWWJ. Trichloroethene is present in
the subsurface soil at this unit at concentrations indicative of possible DNAPL pockets in the
saturated soil. These DNAPL pockets could allow long-terns releases into the ground water. The
shal | ow ground water beneath this unit al so contains el evated concentrations of dissolved TCE
This ground water is not used for drinking water purposes, but it is hydraulically connected to
the RGA and is the pathway of concern

The DCE proposes the in situ treatnent of soil containing chemicals of concern (COCs) that
exceed renedi ation levels at SWWJ 91 using the Lasagna TM process. The purpose of the selected
response action is to destroy or break down TCE in situ reducing contam nant |evels |ow

renmedi ation |levels. This response action will mtigate future nmigration of dissolved TCE through
ground water to the RGA and keep off-site releases fromthis unit below regulatory limts.

2.5 Response Action and the Site Managenent Strategy

The PGDP presents unusual ly conplex problens in terns of hazardous waste nanagenent and
environnental releases. The DOE' s proposed strategy is to divide the site into operable units
grouped by source areas and ground- and surface-water integrator operable units. Discrete
response actions will be selected and i nplenented for each source area operable unit, as well as
the integrator operable units that are inpacted by conmm ngl ed rel eases fromthe source area
operable units. Prioritization for investigation and possible renedi al action have been assi gned
to each of the integrator operable units and source area operable units depending on their
potential for contributing to off-site contamination. As a suspected source of off-site
ground-water contam nation, SWWJ 91 is a high priority for renediation

The DCE al ready has begun to address the ground-water integrator operable units through renedi a
actions on the Northwest and Northeast Plunmes. By addressing this future source of off-site
ground-water contam nation, the DOE is following the cleanup strategy for the PGP as outlined
in the Site Managenent Pl an, Paducah Gaseous Diffusion Plant, Paducah, Kentucky,

DCE/ OR/ 07- 1207&D3.

2.6 Summary of Site Characteristics

This section briefly describes the hydrogeol ogy of the PGP and di scusses the | oca
hydr ogeol ogi ¢ and contam nant characteristics of SWW 91. It also presents an overvi ew of the
actions conducted to date at the site

2.6.1 Hydrogeologic Characteristics of the Paducah Gaseous Diffusion Plant Area

Unl ess otherwi se noted, the information presented in this section is derived fromthe Report of
t he Paducah Gaseous Diffusion Plant G oundwater |nvestigation Phase IIl, KY/EM 150, and the
Prelimnary Site Characterization/Baseline R sk Assessnent/Lasagna TM Technol ogy Denonstrati on
at Solid Waste Managenent Unit 91 of the Paducah Gaseous Diffusion Plant, Paducah, Kentucky,
KY/ EM 128

2.6.1.1 Regional surface-water hydrol ogy



The PGP is located in the western portion of the Chio River Basin (Figure 2-3). A local
drai nage divide causes the plant's surface-water flow either to be to the east and northeast
toward Little Bayou Creek or to the west and northwest toward Bayou Creek. Bayou Oreek and
Little Bayou Creek are perennial streans that eventually discharge into the Chio R ver.

Bayou Creek flows generally northward al ong the western boundary of the plant from approxi mately
4 km (2.5 mles) south of the plant to the Chio Rver. Little Bayou Creek originates within the
West Kentucky Wl dlife Managenent Area and flows northward al ong the eastern boundary of the
plant. Little Bayou Creek joins Bayou Creek in a nmarsh |ocated approxinmately 4.8 km (3 mles)
north of the PGDP. Ot her surface-water bodies |ocated in the area surrounding the PGP include
the Chio River, Metropolis Lake, OGrawford Lake, nunerous small ponds, gravel pits, and settling
basi ns.

At the PCDP, man-made drai nage ditches receive stormwater and effluent fromthe plant. These
waters are routed through outfalls and eventual |y discharge into Bayou and Littl e Bayou Creeks.
The najority of the flowin these creeks can be attributed to effluent water fromthe plant. The
Kent ucky Pol | utant Discharge Elimnation System (KPDES)permtted outfalls have a conbi ned
average daily flowof 18.5 mllion liters per day (4.88 mllion gallons per day) and are

noni t ored by PCDP personnel .

2.6.1.2 Regional geol ogy

The PGP is |ocated in the Jackson Purchase Regi on of western Kentucky, at the northern tip of
the M ssissippi Enbaynent. The stratigraphic sequence at the PGP consists of a sequence of
unconsol i dat ed sedi ments unconfornmably overlying Pal eozoic |inmestone bedrock at a depth of
approximately 104 m (340 ft). The sedi ments overlying the bedrock consist of the follow ng
strata, in order of decreasing depth: the M ssissippian rubble one, the McNairy Formation, the
Porters Oreek O ay, the Eocene Sands, the continental deposits, and surficial |oess and/or
alluvium Figure 2-4 presents a schematic diagramillustrating the relationiships between the
geol ogi ¢ horizons present at the PCDP.

<I M5 SRC 98113| >
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The principal geologic feature in the PGDP area is the Porters Creek Cay Terrace, a |large,

| owangl e, subsurface terrace trending approxi mately east-west across the southern portion of
the plant. This terrace is believed to be the result of the erosion of the Porters Creek day by
the ancestral Tennessee River. Due to the erosion, the Porters Creek day essentially is absent
fromthe PGDP area north of the terrace sl ope.

In the PGDP area south of the terrace slope, the Porters Oreek Cay directly overlies the

McNai ry Formation, a sequence of narine clays, silts, unconsolidated sands, and occasional fine
gravel . The Porters Creek day is unconformably overlaid by either the Eocene Sands or the
continental deposits. The principal gravel facies within the continental deposits south of the
Porters Oreek Cay Terrace are M ocene-Pliocene gravels, commonly referred to as Terrace G avel
deposi ts.

North of the terrace slope, the McNairy Formation is directly overlaid by continental deposits.
The continental deposits are subdivided informally into the Lower Continental Deposits, which
consi st of chert gravel in a matrix of sand and silt, and the Upper Continental Deposits, which
consist of thin interbedded | ayers of clayey silt, sand, and occasional gravel. In the PCDP
area, the continental deposits comonly are overlaid by fine-grained aeolian deposits called

| oess; however, along rivers or creeks, the surficial deposits are typically alluvium

2.6.1.3 Regional ground-water hydrol ogy

Several water-bearing zones are present in the PGP area. South of the Porters Creek O ay
Terrace Slope, the principal water-bearing units, in order of increasing depth, are the Terrace
Gravel, the Eocene Sands, and the McNairy Formation. The primary water-bearing units north of
the buried terrace are the RGA, the Upper Continental Recharge System (UCRS), and the McNairy



For mati on.

The RGA, defined as the uppernost aquifer at the PGDP, is present north of the Porters Creek
Clay Terrace. The RGA consists of gravel and sand facies of the Lower Continental Deposits and
al so includes the sand the upper part of the McNairy Formati on where they are present directly
bel ow the RGA. The unit ranges in thickness from3 to 12 m (10 to 40 ft) and pinches out at the
base of the Porters Creek day Terrace Sl ope. The hydraulic conductivity val ues determ ned by
aqui fer punp tests for the RGA range from1.87 x 10 -2 to 4.23 x 10 -1 cnisec (5.297 x 10 1 to
1.093 x 10 3 ft/day). Gound-water velocity within the RGAis estinmated to range from61l to 122
myr (200 to 400 ft/yr) to the north-northeast, toward the Chio River. Recharge to the RGA
primarily is viainfiltration fromthe Upper Continental Deposits and underflow fromthe Terrace
G avel .

The UCRS is present north of the Porters Greek ay Terrace and consists of the Upper
Continental Deposits and overlying loess. It includes nunerous sand and gravel lenses within a

| ess-perneabl e, clayey silt matrix. These sand and gravel |enses occur at various el evati ons and
their degree of interconnection is not known. The flow direction in the UCRSis prinarily
downward. Bel ow the sands and gravel, a clay, silt, or clayey-silt |layer separates the UCRS
sands and gravels fromthe underlying RGA. This layer is relatively continuous across the PGDP,
but its thickness varies.

I mredi ately south of the Porters Creek O ay Terrace slope, the principal water-bearing unit
within the continental deposits is the Terrace Gravel. The Terrace Gravel consists of

i nterbedded gravel, sand, silt, and clay. Near the Porters Creek day Terrace slope, the Terrace
Gravel transmts ground water laterally along the inperneable surface of the Porters Creek d ay
to the continental deposits north of the slope and to the alluvial deposits of nearby streans.

2. 6.2 Hydrogeol ogi c Characteristics of Solid Waste Managenent Unit 91

The information presented in this section is derived fromthe Results of the Site Investigation,
Phase I1l, KY/E-150, and the Prelimnary Site Characterization/Baseline R sk Assessnent/Lasagha
TM Technol ogy Denonstration At Solid Waste Managenent Unit 91 of The Paducah Gaseous Diffusion
Pl ant, KY/ EM 128.

2.6.2.1 Surface features and surface water at Solid Waste Managenent Unit 91

The ground surface at SWWJ 91 is relatively flat and ranges in elevation from 113 m (371 ft)
ansl near the drop test pad to 112 m (367 ft) anmsl, in the ditch to the south (Figure 2-5). Most
of the ground surface is covered with approxinmately 1.24 m (4 ft) of gravel road base. The
concrete and steel pad used during the drop tests covers an area approximately 3 mx 3 m (10 ft
x 10 ft). Runoff from SWW 91 predom nately flows into the ditch i nmedi ately south of the drop
test area and discharges via KPDES Qutfall 015 to Bayou Creek, which is |ocated approxi mately
457 m (1,500 ft) to the west.

2.6.2.2 Geology arid hydrogeol ogy of Solid Waste Managenent Unit 91

The follow ng investigations conducted in the vicinity of SWW 91 have provi ded data useful for
characterizing the lithol ogy and hydrogeol ogy of the site:

. The Conprehensi ve Environmental Response, Conpensation, and liability Act (CERCLA)
site investigation conducted in 1991 and 1992, which included the installation of
four deep soil borings (HO03, H201, H202, and H203) and three ground-water
nmonitoring wells (MNV158, MAN 159, and MV 160) at the unit (Figure 2-5);

. Geophysi cal surveys conducted in the area in 1993, includi ng nagnetoneter,
resistivity, terrain conductivity, and ground penetrating radar surveys;

. G ound-water and soil sanpling conducted April and May 1993 in support of the | NTERA
sand and gravel surfactant denonstration;



. Install ation of tenporary wells and piezoneters for the purpose of conducting punp
and slug tests during May and August 1993; and

. Three additi onal phases of soil sanpling were conducted at the unit in May 1994, May
t hrough June 1995, and February through March 1996 in support of the Lasagna TM
denonstrati on.

The lithol ogi es encountered beneath the unit are as follows, in order of increasing depth:
gravel fill material, |oess deposits, the Continental Deposits, and the MNairy Formati on. The

| oess deposits consist of approxinmately 4.6 in (15 ft) of silty clay directly underlying the
surficial gravel cover at SWWJ 91, as shown on cross section A-A (Figures 2-5 and 2-6). The
Upper Continental Deposits underlie the |oess, at a depth of about 6 m (20 ft) bls and are from
9- to 12-m (30- to 40-ft) thick. These deposits consist of a matrix of silty clay containing
sand and gravel |enses. The shall ow ground-water systemat the site, the UCRS, consists of the
upper Continental Deposits and overlying | oess and has been divided into the foll ow ng

hydr ogeol ogi ¢ units (HUs): clay to clayey silt (HU 1), sand and gravel (HU 2), and clay or silty
clay (HU 3). A punp test in the area neasured the hydrol ogic properties of HU 2, a 3-m (10-ft)
thick |ayer of sand and gravel encountered at a depth of 6 to 9 m (20 to 30 ft) bls. Resulting
hydraul i ¢ conductivities values ranged from3.70 x 10 -6 to 3.97 x 10 -5 cmsec (1 x 10 -2 to
1.12 x 10 -3 ft/day) and storage coefficients ranged from7.43 x 10 -3 to 5.9 x 10 -2 . Water

| evel neasurenents taken in MV 160, which is screened in HU 2, indicate that the depth to the
water table is approximately 2 m (7 ft) bls at SWW 91. The clay aquitard at the base of the
UCRS (HU 3) is approximately 4.6 m (15 ft) thick and occurs between approximately 9 to 15 m (30
to 50 ft) bls. Floww thin the UCRS is predom nantly downward into the uppernost aquifer, the
RGA.

<I M5 SRC 98113K>
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The RGA consists of a 4.6- to 6.1-m(15- to 20-ft) thick sand unit (HU 4) overlying 14 to 15 m
(45 to 50 ft) of sandy, pebble- to cobble-sized chert gravel (HU 5) and sand (upper MNairy
Formation). Two nonitoring wells have been conpleted, in the RGA at SWWJ 91: MAN 159, which is
screened in the upper RGA at 19 to 21 m (63 to 68 ft) bls, and MN 158, which is screened in the
lower RGA at 31 to 32.9 m (102 to 108 ft) bls. The depth to water in MV 158 was approxi mately 11
m (37 ft) bls [102 m (334 ft) ansl] in May 1994. Water levels in upper RGA MN 159 typically are
slightly higher than those neasured in MV 158, indicating predomnantly horizontal flowwth a
smal | downward conponent of flow within the RGA. The top of the McNairy Formation is encountered
at 33 m (108 ft) bls in MV 158.

2.6.3 Qperable Unit Characteristics

Results of the investigations conducted at SWWJ 91 indicate that organic contaninants are
present in both soil and ground water at the unit. The COCis TCE with nmaxi mum|evels of 1,523
ng/ kg (ppm) and 943 ng/l| detected in subsurface soil and shall ow ground-water sanples
respectively. The concentration of TCE detected in shallow (UCRS) ground-water sanples
approaches the solubility limt for TCE (1,100 ng/1), strongly suggesting the presence of DNAPL
at the site. The concentrations of TCE in the RGA ground-water sanples at the unit are much
lower, ranging from8 to 120 Ig/l, indicating that DNAPL likely is confined to the shall ow
(UCRS) soils at the site. The areal extent of TCE-inpacted soils at SWWJ 91 has been estimated
as approxi mately 558 m2 (6,000 ft), with TCE concentrations in this area averagi ng 84 ng/ kg
The sanpling results indicate that TCE has mgrated bel ow the water table into the UCRS but has
not fully penetrated through the HU 3 aquitard at the unit. Residual contamnation is present in
the subsurface soils to an approxi mate depth of 14 m (45 ft) bls.

QO her organi ¢ conpounds have been detected, at |ow concentrations, in shallow (UCRS) and deep
(RGA) ground water at this unit. Those detected in UCRS ground-water sanples include the
following: 1,1,1-trichloroethane; cis-1,2-dichloroethene (cis-1,2-DCE); tetrachl oroethyl ene;
carbon tetrachl oride; acetone; bronodichl oronethane; chloroform and bis(2-ethyl hexyl)phthal ate
Wth the exception of the TCE degradati on product cis-1,2-DCE, these organic contam nants were
detected only once and at concentrations |less than 20 Ig/l. G s-1,2-dichloroethene and two



likely I'ab contam nants, bis(2-ethylhexyl)phthal ate and carbon disul fide, have been detected at
low |l evel s in RGA ground-water sanples at the unit. Several organic conpounds al so were detected
at lowlevels in soil sanples at the site, including bis(2-ethylhexyl)phthal ate, fluoranthene,
phenant hrene, pyrene, acetone, and nethyl ene chloride. However, the only organi ¢ conpound
detected at high levels in soil sanples fromthe unit is TCE

Six netals (alum mum antinony, cadmum chromum iron, and nanganese) have been detected at

el evated concentrations in unfiltered ground-water sanples fromthe unit. O these netals, three
(alum num iron, and nmanganese) were detected above regulatory limts [nmaxi mum contam nant | evel
(MCL) or secondary maxi mum contam nant levels] in filtered UCRS ground-water sanples. One,
nmanganese, was detected above regulatory limts in filtered RGA ground-water sanples. Two
netals, cobalt (15 ng/kg) and al um num (12,700 ng/ kg), were detected at levels slightly

exceedi ng the PGP background val ues (13.3 ng/kg and 12,000 ng/ kg respectively) in subsurface
soil sanples collected fromHO03. This linmted occurrence of netals in the ground water and
soils at the unit indicates that SWW 91 likely is not a significant source of netals

cont am nat i on.

One radionuclide, technetium99 (99 Tc), has been detected in UCRS and RGA ground-water sanples
fromSWW 91. Wth the exception of one reported value of 336 pG/1 from MV 160, the |evels of
99 Tc detected at the unit generally are near the analytical quantification limt of 25 pG/1.
The low activities detected in ground water and the of 99 Tc fromsoil sanples at the unit
indicate its presence likely is related to nore general plant activities rather than to
specific-past activities at this SWW.

2.6.4 Summary of Actions Taken to Date

In 1993, SWW 91 was selected as the site of an innovative technol ogy denonstration. The

t echnol ogy, known as Lasagna Tm was devel oped by a consortium (Mnsanto, DuPont, and General
El ectric) with the support of the DCE and the EPA. The Lasagna TM technology is an in situ
technol ogy that uses electrical voltage to nove shallow ground water and contami nants in
fine-grained or clayey soils. Contam nants are treated by passi ng contam nated ground water
through in-ground treatnent cells.

For Phase | of the technol ogy denonstration, corrugated netal sheet piles were driven into the
subsurface at SWWJ 91 to act as el ectrodes on the east and west sides of the designated
treatnent area. The Phase | treatnent area enconpassed an area of 3.0 x 4.6 m(10 x 15 ft) and
extended to a depth of 4.6 m (15 ft). The water treatnent zones consisted of activated carbon
strips that adsorbed contam nants fromthe ground water, including the target conpounds (i.e.,
TCE and TCE degradati on products). Sanpling and anal ytical results docunenting the Phase | study
are reported in the Prelimnary Site Characterization/Baseline R sk Assessnent/Lasagna T™M
Technol ogy Denonstration at Solid Waste Managenent Unit 91 of the Paducah Gaseous Diffusion

Pl ant, Paducah, Kentucky, KY/EM 128. The Phase | denonstration was conducted over a four-nonth
period ending in May 1995 and resulted in a 98.4% reduction of TCE levels in soils within the
treatment area.

The success of the Phase | denonstration led to inplenentation, in August 1996, of a

| arge-scal e denonstrati on (Phase |1 A). The Phase || A denonstration was carried out on an area
approximately 6.4 mx 9.1 m (21 x 30 ft) and approxinately 14 m (45 ft) deep. The ground-water
treatment zones consisted of a mixture of clay and iron particles that were expected to degrade
TCE chemically in situ to nontoxic end products. Post-test soil sanpling conducted for the Phase
I1 A denonstration indicated that cleanup effectiveness of TCE ranged from50%to 140% As
anticipated, TCE did not appear to have been converted to hi gher concentrations of internediate
chl ori nated conpounds, such as cis-1,2-DCE or vinyl chloride, but it was degraded to the end
products ethane, ethylene, and acetylene. The initial average TCE concentrations in soil were
18, 42, 52, 34, and 34 ng/kg at sanpling locations 2A-01, 2A-02, 2A-03, 2A-04, and 2A-05,
respectively. After a treatnment period of 11 nonths, the average concentrations had dropped to
0.87 (2A-01), 24 (2A-02), 0.16 (2A-03), 11 (2A-04), and 9.2 (2A-05) ng/kg. The cl eanup

obj ectives were achi eved at |ocations 2A-01 and 2A-03, and significant reductions occurred at
the remaining locations (Figure 2-7).



2.6.5 Cont am nant Characteristics

The conceptual site nodel (Figure 2-8) illustrates prinmary and secondary contani nated nedi a,
transport pat hways, exposure pathways, and receptors that nay be affected by releases. This
nodel identifies contam nant | eaching fromsoil to ground water as the probable mgration
pathway from SWWJ 91. The sel ected remedy presented in this RODis intended to address the
source of contam nation, thereby decreasing mgration fromthe unit and risks to potenti al
receptors. It nust be noted that potential receptors listed in the conceptual site nodel
currently are protected by the PGDP's water policy, which offers an alternative water source to
pl ant personnel and the surroundi ng community. Potential inpacts to human health and the

envi ronnent addressed by the selected renedy are discussed in Section 2.7.

2.7 Summary of Site Risks

The Prelimnary Site Characterization/Baseline R sk Assessment/Lasagna TM Technol ogy
Denonstration at Solid Waste Managenent Unit 91 of the Paducah Gaseous D ffusion Plant,

Paducah, Kentucky, KY/EM 128, contains the baseline human health risk assessnent (BHHRA) and an
eval uation of potential ecological risks at the Cylinder Drop Test Area. This assessnent

enpl oyed state and federal guidance to evaluate risks resulting fromexposure to ground water
and soil contam nated with TCE and its breakdown products at SWW 91. Environnental transport of
TCE to ground water bel ow SWWMJ 91, to the PGDP security fence, to the DCE property boundary, and
to the Ghio River was considered in the baseline risk assessnent using conputer nodeling
prograns: R SKPRO TM SESO L, and AT123D.

Specific information regarding the results of the human health and prelimnary ecol ogical risk
assessnents are presented in the follow ng sections. Those el enents that are the focus of the
remedi al action decision are discussed as appropriate.

2.7.1 Human Health Ri sk Assessnent

Data fromsoil and ground-water sanples collected during the SWWJ 91 site characterization were
evaluated and used in the BHHRA. In addition to the data eval uation, the BHHRA incl uded an
exposure assessnent, a toxicity assessment, a risk characterization, and a discussion of

associ ated uncertainti es.

The potential for human contact with contaminants is evaluated in the exposure assessnent. As
illustrated in Figure 2-8, soil and ground water are the primary nedi a through whi ch exposure
may occur. The only receptor evaluated for potential soil exposure in the BHHRA is a future
excavation worker [assuned to be exposed to contam nants in the top 3 m(10 ft) of soil 20
days/year for one year]. Receptors evaluated for potential ground-water exposure in the BHHRA
include: a future industrial worker (assumed to conme into direct contact with contam nated
ground water 250 days/year for 25 years); and a rural resident [including both an adult (assuned
to cone into direct contact with contam nated ground water 350 days/year for 34 years) and a
child (assuned to cone into direct contact with contam nated ground water 350 days/year for 6
years)]. Upon conpl etion of the exposure assessnent, doses for each chem cal of potential
concern (COPC are calculated for integration with toxicity assessnent infornation.

<I MG SRC 98113MW>
<I MG SRC 98113N>

The toxicity assessment eval uates adverse effects to hunman health resulting fromexposure to all
COPCs, ; however, the only COC at SWWJ 91 is TCE. Consequently, the toxicity assessnent for this
docunent focuses on TCE. During the devel opnent of the Prelimnary Site Characterization/

Basel i ne Ri sk Assessnent/Lasagna TM Technol ogy Denonstration at Solid Waste Managerment Unit 91
of the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, KY/EM 128, TCE was still classified
as a B2 chemcal, which nmay cause cancer in humans through prol onged exposure. Since the

devel opnent of this docunent, the classification of TCE nowis considered a Cass C (possible
carci nogen) to B2 (probable) chemcal, neaning there still is scientific uncertainty about

whet her TCE wi Il cause cancer in humans through prol onged exposure. To estinate excess lifetine
cancer risks (ELCRs) associated with prol onged exposure to potentially carcinogenic materials,



the EPA' s Carcinogeni c Assessnent Group devel oped cancer potency factors (CPFs) (also referred
to as cancer slope factors). The Qui dance on Preparing Superfund Deci sion Docunents: The
Proposed Pl an, The Record of Decision, Explanation of Significant D fferences, and The Record of
Deci si on Arendnent, EPA/ 540/ G 89/007, outlines the use of CPF as foll ows:

CPFs, which are expressed in units of (nmg/kg-day) -1, are multiplied by the
estimated intake of a potential carcinogen, in ng/kg-day, to provide an upper
bound estimate of the ELCR associated with exposure at that intake |evel. The
term "upper-bound" reflects the conservative estinmate of the risks cal cul ated
fromthe CPFs. This approach nakes underestinmation of the actual cancer risk
hi ghly unlikely.

The cancer potency factors for TCE used in the BHHRA assune TCE is a B2 carcinogen; they are as
follows: for the oral pathway, 0.011 (ng/kg-day) -1; for the inhalation pathway, 0.006

(nmg/ kg-day) -1 ; and for the dermal absorption pathway, 0.073 (ng/kg-day) -1 . After assessing
the toxicity of the contam nants, the results are conbined with the exposure assessnent and used
to develop the risk characterization. The risk characterization indicates that currently there
are no unacceptable risks to human health at SWWJ 91 and that risks to future workers are
considered mninmal. This is partially due to the fact that the unit is covered with
approximately 1.2 m (4 ft) of soil and rock that elimnate the potential for direct contact with
contam nated surface soil. This elimnates surface soil as a pathway of concern for current and
future workers. The total cancer risk (i.e., ELCR) for exposure to subsurface soil by an
excavation worker is 1 x 10 -7, which is well bel ow Kentucky Departnent for Environnental
Protection's (KDEP's) allowable de mininus risk level of 1 x 10 -6; therefore, the subsurface
soil is not a pathway of concern. To protect ground-water users, the DCE provides an alternate
wat er source to the PGP and the surrounding comunity. Since the alternate water source used by
the plant will continue to be used in the future, ground water is not it pathway of concern for
current and future industrial workers. Currently, the alternate water supply is used by all
residents in the surrounding area whose wells are contam nated; consequently, ground water can
be elimnated as a pathway of concern for current residents. However, transport nodeling
indicates that the levels of TCE present in the soil at SWWJ 91 will mgrate to ground water

bel ow the unit and eventually may reach the nearest point of exposure (PCE) above the regul atory
level of 5 Ig/l (i.e., the ML), which may present a risk to future potential ground-water

users.

The nmaxi mum concentration of TCE predicted to reach the PGDP northern security fence is 200
Ig/1, which corresponds to a 1 x 10 -5 ELCR Consequently, a future potential off-site
ground-water user may cone into direct contact with unacceptabl e concentrations of TCE. To
protect the future potential off-site ground-water users, the DOE will take an action that will
|l ower the concentration of TCE in soil at the unit, which will reduce the potential for
contaminant mgration to the nearest PCE at unacceptable |evels. G ound-water nodeling indicates
that reducing the concentration of TCE in soil at SWWJ 91 to less than 5.6 ng/kg will result in
a concentration in ground water that is less than 5 Ig/l at the PGP s security fence, which
reduces the ELCR to a future potential ground-water user by an order of nagnitude to
approximately 3 x 10 -7, thus protecting hunman health at the nearest PCE, the DCE property
boundary. Current ground-water contam nation below the unit (i.e., RGA) will be evaluated nore
thoroughly, relative to cunulative inpacts, in the WAG 27 investigation and the ground-water
integrator operable unit investigation

Uncertainties that could affect the results of the risk assessnment and the ground-water nodeling
are detailed in Appendix Gof the Prelimnary Site Characterization/Baseline R sk Assessnent/
Lasagna TM Technol ogy Denonstration at Solid Waste Managenent Unit 91 of the Paducah Gaseous

Di ffusion Plant, Paducah, Kentucky, KY/EM 128, and are summari zed as foll ows:

. Trichl oroethene and its breakdown products were singled out for much of the sanpling
efforts at SWWJ 91; therefore, contributions to total risk fromother contaninants
that nmay be present are not considered

. Frequencies of contact were used in the risk assessnent that exceed current rates
and nmay exceed expected future rates, resulting in overestimated risks



. Uncertainties in toxicity values related to their derivation generally are
addressed by applying factors that |ower the values resulting in overestinated
ri sks; and

. Uncertainties associated with the ground-water nodeling performed; specifically that
the nodeling did not consider attenuation of TCE, which may result in | ower
concentrations at the nearest PCE.

2.7.2 Ecol ogi cal Ri sk Assessnent

Potenti al ecol ogical effects and whether SWWJ 91 poses an imedi ate threat are qualitatively
evaluated in the prelimnary ecol ogical risk assessment. The ecol ogi cal eval uati on concl uded
that currently there are no factors that pose a threat to ecological receptors. In addition, no
factors indicate the possibility of future exposure to ecological receptors at SWWJ 91, and it
is likely there will be no exposure along contam nant migratory pathways. These concl usions are
based primarily upon SWWMJ 91's location within the facility boundaries inside the PGP security
fence. No critical habitats, populations of, on potential habitats for federally listed
proposed, or candi date species exist within the PGP security fence. No waterfow or fish are
present in the ditches surrounding the SWWJ. The plant comunities exist nostly in nowed grass
and channel ed ditches. Therefore, assessing direct toxic effects on wildlife popul ations at
SWWJ 91 is inappropriate due to the industrial nature and snall scale of the unit.

Furthernore, the cumul ative effects of contam nation of snall areas of terrestrial habitat and
contaminant mgration frommultiple source units to receiving areas (e.g., streams) will be
assessed in the PGP baseline ecol ogical risk assessnent for the surface-water integrator
operabl e unit.

Based on the findings of the ecological risk evaluation, only the results of the BHHRA were used
to evaluate the need for action at SWWJ 91 and to devel op the renedial action objective (RAO;
however, inplenenting a technol ogy to address hunan health concerns will inprove conditions in
the ecosystem by accel erating the natural attenuation process

2.7.3 Conclusions of the R sk Assessnent

Wil e the inpacts of these uncertainties to the risk assessnent results and ground-water
nodel i ng vary, data conclusively shows that TCE is distributed throughout the soil within SWU
91. In addition, underlying ground water in the UCRS appears to have been inpacted as a result
of TCE mgration. In consideration of all available information, TCE is identified as a human
health COC, which is the prinary enphasis for renedi al decisions at SWW 91.

2.7.4 Renedial Action (bjective

Resul ts of the human health risk assessment indicate that the concentration of TCE in the soi

at SWWJ 91 is not at levels that are associated with unacceptable risk. However, nodeling
indicates that TCE may migrate to the ground water and eventually to the nearest PCE at
concentrations exceeding the MCL of 5 Ig/l. The RAOis intended to prevent rural residents from
exposure to the only COC, TCE. Thus, the RAO for SWWMJ 91 is to nitigate migration of TCE beyond
the SWWJ boundary through the ground water by the soil |eaching pathway. The Lasagna Tm

t echnol ogy denonstrati on has been shown to neet effectively the RAO for SWW 91 by treating TCE
contam nated soils present in SWW 91 to less than 5.6 ng/kg. Renediating TCE |l evels in soi

bel ow 5.6 ng/ kg will reduce TCE concentrations below MCLs (less than 5 Ig/l), thereby protecting
human health at the nearest PCE in ground water

2.8 Description of Alternatives

Twent y-one technol ogi es were eval uated and screened in the Feasibility Evaluation for

Tri chl or oet hene- Cont ami nated Soil at Solid Waste Managenent Unit 91 at the Paducah Gaseous
Di ffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1557&D3. Three alternatives were retained for
detail ed eval uation. The fol |l owi ng paragraphs present a description of the three detailed
alternatives evaluated for SWW 91.



2.8.1 Aliternative 1 - No Action

Pursuant to 40 C.F.R ° 300.430(e) of the National G| and Hazardous Substances Poll ution
Contingency Plan (NCP), the DOE is required to consider a no action alternative. This
alternative serves as a baseline to which the other alternatives will be conpared. Under this
alternative, no further action would be taken at SWWJ 91.

Under this alternative, the DOE woul d take no action to address soil and future ground-water
contami nation problens or to mninmze further contam nant rel eases from SWWJ 91. The alternative
woul d not reduce future risk. No additional costs are associated with this alternative.

2.8.2 Alternative 2 - In Situ Renediation (Lasagna Tnm

Alternative 2 consists of in situ soil treatnent for TCE. The in-place soil treatnment proposed
is a new, yet denonstrated, technology at the PGP that is provided under the tradenark Lasagna
Tm The Lasagna TM process uses el ectroosnosis (electrical fields) to drive pore vol umes of
water containing TCE to treatnent zones that also are located in the ground (Figure 2-9). The
vol ume of soil proposed for treatnment at SWWJ 91 is estimated to be 32 m (105 ft) long by 18 m
(60 ft) wide by 14 m (45 ft) deep, which equates to approxi mately 7,645 m3 (270,000 ft 3 or
10,000 yd 3 ). The treatnment zones (approximately 20) are estimated to be 18 m (60 ft) long by
14 m (45 ft) deep and approximately 5 cm (2 inches) thick. The nedia used for treatnent may
consist of a variety of products such as iron, kaolin clay, and water with the specific

treat nent medi um bei ng determ ned during design. Electrodes will be placed at the ends of the
area and nost likely at evenly spaced intervals between treatnent zones to supply the
electrical current for treatnent.

<I MG SRC 981130
2.8.3 Alternative 3 - In Situ Enhanced Soil M xing

Alternative 3 consists of stripping volatile organics using a crane-nounted auger (Figure 2-10).
The dianeter of the soil auger ranges from0.9 to 3.6 m(3 to 12 ft). Steam hot air, or

hydr ogen peroxide is injected through the auger to assist in stripping volatile organics

(i.e., TCE) fromthe soils. Soil vapors, contam nated with vol atile organic conpounds, are

coll ected under a surface shroud and transported to an off-gas treatnment system(e.g., activated
carbon that would be regenerated or stored onsite). Treatnent zones are overlapped to address
the entire contaninated area.

This technology is particularly suited to shallow applications [i.e., effective at depths down
to 12 m (40 ft:)] above the water table, but it can be used at greater depths [sonme commerci al
vendors have successfully operated this process at depths to 30.5 m (100 ft) with the smaller
di ameter augers)]. This technol ogy appears to be applicable to all types of soils (i.e., sandy,
silty, or clayey). This technology may require an off-gas treatnment systemif the expected
contam nant concentrati ons exceed em ssion standards; therefore, the cost presented in the
follow ng text includes off-gas treatnent. Application of this technology at the Portsnouth
Gaseous Diffusion Plant (PORTS) site indicated that renoval efficiencies decreased as depths

i ncreased; however, none of the depths conducted at PORTS exceeded the 7-m (22-ft) depth
interval. Renoval efficiencies also increased with operation tines.

2.9 Summary of the Conparative Analysis of Alternatives

This section provides the basis for determining which alternative does the following: (1) neets
the threshold criteria for overall protection of human health and the environment, and conplies
with applicable or relevant and appropriate requirenments (ARARs); (2) provides the best bal ance
bet ween effectiveness and reduction of toxicity, nmobility, or volunme through treatnent,
inplenentability, and cost; (3) satisfies both state and community acceptance; and (4) is

consi stent with the Hazardous Waste Pernit.

Nine criteria are required by the CERCLA for evaluating the expected perfornmance of renedial
actions. The renedial alternatives have been eval uated based on the nine criteria that are



identified as foll ows.

(1) Overall protection of human health and the environnent. This threshold criterion requires
that the renedial alternative adequately protects hunan health and the environnent, in both the
short and long term Protection nust be denonstrated by the elimnation, reduction, or contro
of unacceptabl e ri sks

(2) Conpliance with ARARs. This threshold criterion requires that the alternatives be assessed
to determne if they attain conpliance with ARARs of both state and federal |aw.

(3) Long-termeffectiveness and pernmanence. This prinmary balancing criterion focuses on the
magni tude of residual risk and the adequacy and reliability of the controls used to nanage

remai ning waste (untreated waste and treatnent residuals) over the long term(i.e., after
renmedi al objectives are net). Renedial actions that provide the highest degree of long-term
effectiveness and permanence are those that leave little or no waste at the site, nake long-term
nmai nt enance and nonitoring unnecessary, and mninmumthe need for institutional controls.

(4) Reduction of contaminant toxicity, nmobility, or volune through treatnent. This primary
bal ancing criterion is used to evaluate the degree to which the alternative enpl oys recycling or
treatnent to reduce the toxicity, mobility, or volune of the contam nation

(5) Short-termeffectiveness. This prinmary balancing criterion is used to evaluate the effect
of inplenmenting the alternative relative to the potential risks to the general public, potentia
threat to workers, potential environnmental inpacts, and the tine required for protection to be
achi eved.

(6) Inplenentability. This primary balancing criterion is used to eval uate potentia
difficulties associated with inplenenting the alternative. This nay include technica
feasibility, admnistrative feasibility, and the availability of services and nmaterial s.

(7) Cost. This primary balancing criterion is used to evaluate the estinmated costs of the
alternatives. Expenditures include the capital cost, annual Q&M and the conbined total present
val ue of capital and O8M costs

(8) State acceptance. This nodifying criterion requires consideration and incorporation of any
comrents on the ROD fromthe Commonweal th of Kentucky

(9) Community Acceptance. This nodifying criterion provides for consideration of any formal
commrents fromthe community concerning the PRAP

<| MG SRC 98113P>
2.9.1 Overall Protection of Hunman Health and the Environment

An alternative nust neet this threshold criterion to be eligible for selection. Alternative 2
woul d meet this criterion because it renediates the contaninated soil and reduces the future
potential for contam nants to migrate to the aquifer and offsite. Alternative 3 also neets this
criterion because it renediates the contam nated soil and reduces the future potential for
contaminants to nmigrate to the aquifer. Alternative 1 does not neet this criterion since it does
not address the remedi ati on of contamnants in the soil and the potential of the contaminant to
mgrate to the ground water and potentially off site.

2.9.2 Conpliance with Applicable or Relevant and Appropriate Requirenents

An alternative nust neet this threshold criterion to be eligible for selection. The chosen
remedial action will provide conpliance with ARARs. Both Alternatives 2 and 3 would neet ARARs.
A detail ed description of ARARs is presented in Section 2.11 of this ROD. Alternative 1 would
not conply with ARARs.

2.9.3 Long-term Effecti veness and Per manence



Alternative 2 woul d reduce potential long-terminpacts to the aquifer by treating the

contam nated soil (i.e., destroy TCE). However, untreated TCE in the soil may renmain and could
require mnor namintenance and sone nonitoring. The specific needs for nmintenance and nonitoring
if any, will be determned after the operational period. Al so, Alternative 3 would reduce
potential long-terminpacts to the aquifer by treating the contamnated soil. Untreated TCE soil
contami nation nmay renain that could require mnor maintenance and sone nonitoring. Reliability
for Alternative 1 is not applicable, since no renedial action is taken.

2.9.4 Reduction of Contami nant Toxicity, Mbility, or Volune through Treatnent

Alternative 2 will reduce toxicity, mobility, and volune through the treatnment of TCE-

contam nated soil. This alternative will be designed to treat the soil to an average | evel bel ow
5.6 ng/ kg by the Lasagna Tm process, which uses el ectroosnosis (electrical fields) to drive pore
volumes of water to treatnent zones. The Lasagn TMtechnology is predicted to remedi ate the
contam nated soil to cleanup levels within two years. If the unit has not reached cleanup | evels
after approximately two years, the process nay be allowed to continue for an extended tine.
However, if the process is not successful at achieving cleanup levels, DCE, in agreenent with

t he EPA and KDEP, nmay use another technology (e.g., Alternative 3). Alternative 3 will also
reduce toxicity, nobility, and volune through the treatnent of TCE-contam nated soil.
Alternative 3 would be designed to treat the soil to an average | evel below 5.6 ng/ kg by
conducting in situ soil mxing conbined with vapor extraction (e.g., hot air injection) and
off-gas collection/treatnent. Alternative 1 will not reduce toxicity, nobility or vol une through
treatment.

2.9.5 Short-term Ef fectiveness

Short-termeffectiveness is not applicable for Alternative 1. No negative inpacts on the
community or environnment are anticipated for Alternative 2 or Alternative 3. Risk to workers by
volatile em ssion will be controlled by engineering nmethods and is within acceptable limts for
Al ternative 3.

2.9.6 Inplenentability
Alternative 1 would be technically and adm nistratively feasible to inplenent since no action is
invol ved. Availability of services and naterials is not applicable since construction would not

t ake pl ace.

Alternative 2 would be technically and adm nistratively feasible to inplenment. Construction and
operation of the technology on a snaller scale have been proved at the PGDP.

Alternative 3 would be technically and administratively feasible to inplement. Materials and
services are available and the technol ogy has been denonstrated at other DOE facilities.

2.9.7 Costs
Esti mated present worth, escal ated capital costs, and 30-year &M costs for each alternative are

presented in Table 2-1. The total present worth cost and O8&M costs for each alternative also are
presented in the Table 2-1.



Tabl e 2-1. Cost Estimates

Criteria Aternative 1 - Alternative 2 - In Situ Alternative 3 - In Situ
No Action Renedi ati on Enhanced Soil M xing
(Lasagna TV
Cost
Total escal ated $0 $1, 924, 000 $2, 879, 000

capital cost

Total present $0 $1, 849, 000 $2, 762, 000
worth capital cost

Annual O8M cost $0 $7, 000 $7, 000
Present worth $0 $99, 000 $102, 000
O8M cost s
Total present $0 $1, 948, 000 $2, 864, 000
worth cost

2.9.8 State Acceptance

This renmedial action will be initiated pursuant to provisions of the PGP s Kentucky Hazardous
Wast e Managenent Permit KY8-89D 008-982. The Prelimnary Site Characterization/Baseline R sk
Assessnent/ Lasagna TM Technol ogy Denonstration at Solid Waste Managenent Unit 91 of the Paducah
Gaseous Diffusion Plant, Paducah, Kentucky, KY/EM 128, was issued to the KDEP and the EPA for
review The Feasibility Evaluation for Trichl oroethene-Contam nated Soil at Solid Waste
Managenent Unit 91 at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1557&D3
and the Proposed Renedial Action Plan for Solid Waste Managenent Unit 91, Paducah Gaseous

Di ffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1499&D3 have been approved by the KDEP and EPA.

2.9.9 Comunity Acceptance

As previously discussed in Section 2.3 and later in the Responsiveness Summary, which is Section
3 of this ROD, the public has been provided the opportunity to comment on the sel ected renedial
action. No nenber of the public stated opposition to the selected renedial action or any other
aspect of the proposed plan.

2.10 Sel ected Renedy
Based upon the evaluation of the alternatives utilizing the nine CERCLA criteria, the remedy

that best neets the threshold, balancing and nodifying criteria for the scope and objectives of
this remedial action is Aternative 2.

The selected renedy will, at a mninmum consist of the follow ng el ements.
. In situ soil treatnent for TCE (Lasagna Tn).
. The Lasagna TM process uses el ectroosnosis (electrical fields) to drive pore

vol umes of water containing TCE to treatnent zones located in the ground.

. The vol une of saturated soil proposed for treatnment at SWWJ 91 is estinmated to be 32
m (105 ft) long by 18 m (60 ft) wide by 14 m (45 ft) deep, which equates
approxinately to 7,645 m3 (270,000 ft 3 or 10,000 yd 3).

. The treatnment zones (approximately 20) will be nearly 18 m (60 ft) long by 14 m (45
ft) deep and approxinmately 5 cm (2 i nches) thick.



. The nedia used for treatnent may consist of products such as iron, kaolin clay, and
water with the exact conposition being determ ned during design

. El ectrodes will be placed at the ends of the area to be renedi ated and, nost
likely, at evenly spaced intervals between the treatnment zone boundaries to
supply the electrical current needed for treatnent

The DOE will prepare a detailed design for this renedial action in accordance with the
requirenents specified in the Declaration of this ROD. During renedial design and renedi a
construction activities, some changes nay be nade

This action is expected to provide overall protection of human health and the environment. It

al so can be inplenented in conpliance with ARARs. This action will serve as a renedial action
for the soil at SWWMJ 91 of WAG 27. Contaminant nobility to the underlying aquifer will be
reduced as a result of the treatnent. This alternative will provide short-termeffectiveness and
may be readily inplenented. As shown in Table 2-1, the total present worth estinmated cost for
Alternative 2 is $1, 948, 000.

The Lasagna TM process is an innovative technology. If the unit has not reached cl eanup |evels
within two years, the process nay be allowed to continue operation until cleanup is achieved.
However, if the process is not successful at achieving cleanup |levels, the DOE may use anot her
technol ogy, Alternative 3 - In Situ Enhanced Soil Mxing to renediate the unit. This technol ogy
consists of the follow ng el enents:

. A crane or other nechanical mxing unit;
. An agent delivery system(e.g., hot air, steam or hydrogen peroxide); and
. An off-gas collection/treatnment system(e.g., activated carbon that will be

regenerated or stored onsite).
2.11 Statutory Determ nations

This renmedial action is protective of human health and the environnment and conplies with both
federal and state ARARs. This remedial action is cost-effective, and it follows the statutory
mandate for pernmanent solutions and alternative treatnent technol ogi es to the naxi num extent
practicable. Additionally, this action neets the statutory reference for renedi es that enpl oy
treatnents that reduce toxicity, nobility, or volune as a principal elenent. Since contaninants
may renmain at the unit, a five-year revi ew eval uati ng whether the renedy's cleanup | evels
provi de adequate protection for human health and the environnent may be required

2.11.1 Overall Protection of Hunman Health and the Environment

The sel ected action contributes to protection of human health for PCGDP enpl oyees and the public
through treatnent, which will limt the potential for direct exposure and mtigate mgration of
contam nants fromthe SWW. The renedy provides effective sanpling and nanagenent of al

resi dual wastes generated during inplenentation of the action, if unlimted use and unrestricted
exposure renain after renediation

2.11.2 Applicable or Relevant and Appropriate Requirenents

The United States Congress specified in CERCLA © 121 (42 U.S.C A ©° 9621) that renedial actions
for the cleanup of hazardous substances nust conply with the requirenents, criteria, standards
or limtations under federal or nmore stringent state environmental |laws that are legally
applicable or relevant and appropriate to the hazardous substances or circunstances at a site
The EPA categorizes ARARs as being either "applicable" or "relevant and appropriate"” to a site
The terns and conditions pertinent to these categories are discussed as foll ows.

. Applicable requirenents are "those cl eanup standards, standards of control, and
ot her substantive requirenents, criteria, or limtations promul gated under federa



environnental or state environnmental or facility siting |laws that specifically
address a hazardous substance, pollutant, contam nant, remedial action, |ocation, or
other circunstance found at a CERCLA site" (40 CF. R ©° 300.5).

. Rel evant and appropriate requirenents are "those cl eanup standards, standards of
control, and other substantive requirements, criteria, or limtations pronul gated
under federal environmental or state environnental or facility siting | aws that,
whil e not applicable to a hazardous substance, pollutant, contam nant, renedia
action, location, or other circunstance at a CERCLA site, address problens or
situations sufficiently simlar to those encountered at the CERCLA site that their
use is well suited to the particular site" (40 CF. R ©° 300.5).

Requi renents under federal or state | aw may be either applicable or relevant and appropriate to
CERCLA cl eanup actions, but not both. If a requirement is not applicable, then it nust be both
rel evant and appropriate in order for it to be an ARAR 1In cases where both a federal and a
state ARAR are avail able, or where two potential ARARs address the sane issue, the nore
stringent regulation nust be selected. However, in cases where the inplenentation of a federa
envi ronnental program has been del egated by the EPA to a state, typically, the anal ogous state
regul ati ons woul d be used as ARARs.

QG her information that does not neet the definition of an ARAR nay be necessary to determ ne
what is protective or may be useful in devel oping CERCLA renedies. In addition, ARARs do not
exist for every chemcal or circunstance likely to be found at a CERCLA site. Therefore, the EPA
believes that it nay be necessary, when determning cleanup requirenments or designing a renedy,
to consult reliable informati on that woul d not otherw se be considered a potential ARAR
Criteria or guidance devel oped by the EPA, other federal agencies, or states nay assist in
determ ning, for exanple; health-based cleanup levels for a particular contam nant or the
appropriate nmethod for conducting an action for which no ARARs exist. This other information is
to be considered (TBC infornmati on and may be used when devel opi ng CERCLA renedi es. The TBC
information generally falls within three categories: (1) health effects information, (2)
technical information on performing or evaluating investigations or response actions, and (3)
policy. A possible fourth category of TBC information is proposed regul ations, if the proposed
regul ation is non-controversial and likely to be promulgated as drafted

The EPA further categorizes ARARs based on whether they are specific to the chemcal (s) present
at the site (chemcal-specific), the renedial action being evaluated (action-specific), or the
location of the site (location-specific). Terns and conditions relevant to this categorization
include the foll ow ng

. Chemi cal -specific ARARs usually are "health- or risk-based nunerical val ues or
nmet hodol ogi es which, when applied to site-specific conditions, result in the
establ i shment of numerical values" [53 Fed. Reg. 51437 (Decenber 21, 1988)]. These
val ues establish the acceptabl e anmbunt or concentration of a chemcal that may
remain in, or be discharged to, the anbient environnent.

. Action-specific ARARs usually are "technol ogy- or activity-based requirenents or
limtations placed on actions taken with respect to hazardous wastes, or to conduct
certain actions to address particular circunstances Fed. Reg. 51437 (Decenber 21
1988)]. Selection of a particular renedial action at a site will trigger
action-specific ARARs that specify appropriate technol ogi es and performance
st andar ds.

. Locati on-specific ARARs "generally are restrictions placed upon the concentration of
hazar dous substances or the conduct of activities solely because they are in special
locations" [53 Fed. Reg. 51437 (Decenber 21, 1988)). Sone exanpl es of specia
locations include floodplains, wetlands, historic places, and sensitive ecosystens
or habitats.

The EPA designated these categories to assist in the identification of ARARs; however, they are
not necessarily precise [53 Fed. Reg. 51437 (Decenber 21, 1988)]. Sonme ARARs may fit into nore



than one category, while others nay not fit definitively into any one category.

According to the preanble to the NCP at 53 Fed. Reg. 51443 (Decenber 21, 1988), potentially
responsi bl e parties (PRPs) conducting renedial actions, or portions of renedial actions entirely
onsite as defined in 40 CF. R © 300.5, nust conply with the substantive portions of ARARs, but
not the procedural or administrative requirenents. Substantive requirements pertain directly to
the actions or conditions at a site, while admnistrative requirenents (e.g., permt
applications and procedural requirenents)facilitate renedial action inplenentation. Al so, CERCLA
0 121(d)(4) [42 U.S.C A ©° 9621(d)(4)] provides several ARAR waiver options that nmay be invoked
provi ded that hunman health and the environnent are protected. Mreover, under CERCLA °© 121(e)[42
US CA ©° 9621(e)], PRPs are not required to obtain federal, state, or local permts in order
to conduct on-site response actions.

In the NCP at 40 CF. R © 300-150, the EPA has addressed the rel ationship of ARARs to worker
protection standards. The EPA states that CERCLA response actions nust conply wi th the worker
protection standards and requi rements of the Cccupati onal Safety and Health Act of 1970 (29
U S CAZ° through 678) and anal ogous state | aws; however, the standards and requirenents are
not ARARs [55 Fed. Reg. 8680 (March 8, 1990)].

The DOE, in Order 5480.4, Environnental Safety and Health Standards, establishes genera
requirenents for environnental protection, safety, and health standards for all DCE and
contractor Qperations. The Order is an internal standard, and, consistent with 40 CF. R °
300- 150, is not an ARAR Nonethel ess, DOE Order 5480.4 nust be followed during the design
construction operation, nodification (if any), and decomm ssi oni ng phases of the renedi al
action.

Lastly, while CERCLA requires that the RCRA and other environnental |aws be eval uated as ARARs
[42 U S.C A ©° 9621(d)(2)(A and 40 C.F.R ©° 300.420(f)(1)(i)(A], thisin no way linmits, takes
away, or negates the KDEP's RCRA authority at the PCDP

Chem cal -, location-, and action-specific ARARs and TBC i nfornation that exist for renedi a
action at SWWJ 91 are described in the followi ng sections. These ARARs apply both to the
preferred Lasagna TMtechnol ogy and to the contingency renedy, In Situ Enhanced Soil M xing,
unl ess ot herw se not ed

2.11.2.1 Chemcal -specific applicable or relevant and appropri ate requirenents
G ound-wat er contam nation.

The Kentucky Admi nistrative Regulations at 401 K AR 8:250-420 may be rel evant and appropriate
for contam nated ground water at SWWJ 91. The MCLs defined in these regulations are legally
applicable to water "at the tap" but are not applicable to the cleanup of ground water. However
they may be considered as rel evant and appropriate in situations where ground water nay be used
for drinking water. The MCL for TCE is 0.005 ng/l (401 K AR 8:420 ° 3). This ARAR is rel evant
and appropriate to both the preferred and contingency remedy. Either technology is expected to
reduce the soil contamnation to a level that would no longer contribute to ground-water
cont am nat i on

2.11.2.2 Location-specific applicable or relevant and appropriate requirenents
Wet | ands and fl oodpl ai ns.

No adverse inpacts to floodplains or wetlands in the vicinity of SWWU 91 are antici pated
Consequently, although all ARARs discussed in this section are applicable, those referring to
fl oodpl ai ns and wetlands will be nmet by avoi dance of the resource. However, if inpacts becone
apparent, due to construction or other plan nodifications, additional requirenents (conpliance
with the substantive requirenents of Nationwi de Permit (NW) 38, 33 CF.R ©° 330) will need to
be addressed and/or initiated during the renedial design and/or remedial action ha to conply
with the ARARs. The requirenments discussed in this section will apply to both renedi a

t echnol ogi es.



Wet | ands, and a small portion of the 100-year floodplain of Bayou Oreek, have been identified in
a drainage ditch approxinmately 100 feet south of SWWJ 91. Construction activities nust avoid or
m nimze adverse inpacts to wetlands and act to preserve and enhance their natural and
beneficial values [Executive Oder 11990; 40 CF. R ©° 6.302(a); 40 CF.R ° 6, Appendix A and
10 CF.R ©° 10221. In addition, construction activities nust mnimze potential harmto the
100-year floodplain (Executive Oder 11988 and 10 CF. R ° 1022).

The DOE will avoid, to the extent practicable, the long- and short-term adverse inpacts to
floodpl ains and wetlands [10 CF. R ©° 1022.3(a)]. The DCE will undertake a careful evaluation of
the potential effects of any DCE action taken in a floodplain [10 C F.R 1022.3(c)].

Construction in wetlands will be avoided unless there are no practicable alternatives [40 C F. R
© 6.302(a)]. Degradation or destruction of wetlands will be avoided to the extent possible [40
CF.R ©° 230.10 and 33 U.S.C. ° 1344(b)(1)]. Considerations about protection of wetlands will be
incorporated into planning, regulating, and decision naking [10 CF. R ©° 1022.3(b)). Any action
invol ving the discharge of dredged or fill material into wetlands will be avoided to the extent
possible (13 U.S.C. ° 1344, 40 CF.R ©° 230, and 33 CF.R °° 320 to 330).

2.11.2.3 Action-specific applicable or relevant and appropriate requirenents
Sol i d waste managenent unit cl eanup

The regul ations that apply to the cleanup of SWMJs are applicable to Lasagna TMand In Situ
Enhanced Soil M xing. These applicable regul ations do not contain specific cleanup standards,
but instead they require corrective action neasures that win result in the protection of human
health and the environnment (40 GF. R ©° 264.101 and 401 K AR 34:060 ° 12). Either technol ogy
woul d conply with this ARAR

Site preparation activities.

Al though fugitive dust associated with the inplenentation of either renedial action would be
mninmal, on-site construction activities may produce airborne pollutants. The Kentucky Ar
Quality standards found in 401 K AR 63:010 °° 314 contai n general standards of perfornance
governing fugitive dust em ssions. The standards require the use of water or chemcals, if
possi bl e, and/or placenent of asphalt or concrete on roads and naterial stockpiles to contro
dust [401 K AR 63:010 °© 3(1)(b)]. The standards al so require that visible dust generated from
inpl enentation of the renedial alternative not be di scharged beyond the property line of the
PGP [401 K AR 63:010 © 3(2)]. Additionally, all open-bodied trucks that operate outside the
property boundary and that may emt nmaterials that could becone airborne nust be covered [401
K. AR 63:010 °© 4(1)]. These requirenents are applicable.

Toxi c air em ssions.

No TCE enissions are anticipated with the Lasagna Tmtechnol ogy. However, if the contingency
remedy, In Situ Enhanced Soil Mxing, is inplenented, the potential exists for TCE em ssions to
occur. The DCE nust first determine if the regulations at 401 K AR 63:022 apply by cal cul ating
the significant em ssion level for the specific toxic air pollutant (as specified in Appendix B
of 401 K AR 63:022). If it is determined that the toxic air regulations apply, nornally, a
permt would be required. However, because this is a CERCLA action, only the substantive

provi sions nust be followed. The regul ation specifies that no source is to exceed the allowable
emssion limt specified in Appendix A of 401 K AR 63:022. If the emssion limt cannot be
nmet, even after the application of best available control technol ogy, then best avail able
control technol ogy nmust be used (401 K AR 63:022 © 3). Appropriate neasures would be taken, if
the contingency renmedy were inplenented, to conply with this ARAR

Surface-water control for construction activities.
Stormwat er di scharges fromconstruction activities onsite at the PGP are regul ated by the

KPDES Permt: (KY0004049) established pursuant to 401 K AR 5:055. The PCGDP's KPDES Permit
speci fies that best managenent practices and sedi ment and erosion controls be inplenmented at a



site to control stormwater runoff. These requirenents are applicable during the construction of
either remedy identified in this ROD

Hazar dous wast e determ nation.

During construction of the renedial action, either Lasagna TMor In Situ Enhanced Soil Mxing, a
m ni mal amount of soil will be generated. The soil nust undergo a hazardous waste determ nation
pursuant to 40 CF. R ©° 262.11 and 401 KA R 32:010 ° 2. If the waste is determned to be

hazar dous, RCRA Subtitle Crequirenments would be applicable (40 CF. R ©° 262.34, 401 KA R
34:030 ° 5). Any waste generated during inplenentation of the renedial action will be
characterized appropriately.

Radi oactive waste determ nation.

Any waste generated with the renedial action nust be characterized with sufficient accuracy to
permt proper segregation, treatnent, storage, and disposal [DCE O der 5820.2A, 1113.d(1). The
DOE Order 5820.2A is TBC information to the disposition of any radioactive waste associated with
this action. Waste characterization data nust be recorded on a waste nmani fest and nust include
the follow ng: the physical and chem cal characteristics of the waste; volune of the waste;

wei ght of the waste; nmjor radionuclides and their concentrations; and packagi ng date, package
wei ght, and external volune. Again, during the inplenentation of Lasagna TMor In Situ Enhanced
Soil Mxing, appropriate characterization will occur.

Table 2-2 lists the chemical-, |ocation-, and action-specific ARARs for renedial action at
SWWJ 91.

2.11. 3 Cost Effectiveness

The preferred remedy provides overall effectiveness to renove and treat contam nants and to
reduce potential risk while being proportional to its cost. The preferred remedy represents the
| east expensive renmedial alternative that enploys innovative treatnent.

2.11.4 Uilization of Permanent Solutions and Alternative Treatnent Technol ogi es

The sel ected renedy (Lasagna TM) neets the statutory requirenent to utilize permanent sol utions
and treatnment technol ogies to the nmaxi num extent practicable. The selected renedy al so satisfies
the five primary balancing criteria. It provides |long-termeffectiveness and pernanence, it

provi des the greatest reduction of toxicity, nobility, and volune through treatnment; it provides
short-termeffectiveness; it is admnistratively and technically feasible to inplenment, and it
is the nost cost-effective remedial alternative eval uat ed.

2.11.5 Preference for Treatnment as a Principal Elenent

The sel ected remedy neets the statutory preference for treatnent as a principal elenent. This is
acconpl i shed by the Lasagna TM technol ogy that renediates, soils by driving the TCE-cont am nat ed
pore volume water through treatnment zones. The process uses el ectroosnpsis to nobve contam nants
in the soil water into treatnment zones where the contam nants can be captured or deconposed.

2.12 Docunentation of Significant Changes

The Proposed Renedial Action Plan for Solid Waste Managenent Unit 91 at the Paducah Gaseous

Di ffusion Plant, Paducah, Kentucky, DOE/ OR/ 06-1499&D3, was nmade avail able for a "45-day public
review and comment period that began February 23, 1998, and ended on April 8,1998. No neeting
was requested for the proposed plan nor were any comments received fromthe public; therefore,
the DOE has determned that no significant changes to the renedy are necessary.



Tabl e 2-2. Applicable or Relevant and Appropriate Requirements and To Be Considered Information for the Renedial Action
(Lasagna Tmwith In Situ Enhanced Soil M xi ng Conti ngency)

Regul atory Triggers

Protection of drinking
wat er

Prot ection of
wet | ands

Prot ection of
fl oodpl ai ns

Requi renent s

Prerequisites

CHEM CAL- SPECI FI C

Treatment to MCLs: TCE 0.005 ng/l.

Cont am nants that have | eached
into potential sources of drinking
wat er - Rel evant and

appropriate to ground-water

renmedi ation, applicable at the

"t ap. "

LOCATI ON- SPECI FI C

Avoi d or minimze adverse inpacts
to wetlands to preserve and enhance

their natural and beneficial values.

Avoi d degradation or destruction of
wetl ands to the extent possilble.

I ncor porate consi derations about
protection of wetlands into

regul ati ng and deci si on maki ng.
Fol | ow substantive requi rements of
general Nationwi de Pernit

condi tions.

Avoid siting or construction in any
100-year fl oodpl ai ns.

Any federal action that wll
have an inpact on wetl ands

- Applicable if avoidance is not
achi eved.

Any action invol ving discharge of
dredged or fill material into
wetl ands - Applicable if

avoi dance i s not achieved.

Any federal action that wll
have an inpact on wetl ands

- Applicable if avoi dance is not
achi eved.

Any federal action within a 100-
year floodplain - Applicable if
avoi dance i s not achieved.

Federal Gtation

40 CF.R °
141. 60

10 CF.R° 1022
and Executive
Order 11990

40 CF.R °
230.10 and 13
us.c °
1022. 3(b)

10 CF.R ©
1022. 3(b) and 33
CF.R ©° 330

10 CF. R ©° 1022
and Executive
Order 11988

K AR
Gtation

401 K AR 8:420 °3



Tabl e 2-2. Applicable or Relevant and Appropriate Requirements and To Be Considered Infornmation for the Renedial Action

Regul atory Triggers

Site preparati on and
construction
activities

(Lasagna TMwith In Situ Enhanced Soi

Requi rement s

Reasonabl e precaution nust be taken
to prevent particulate matter from
becom ng airborne. Such precautions
may include the follow ng

*

Use water or chemcals to
control dust fromconstruction
activities and/or place
asphalt, oil, water, or

sui tabl e chem cals on roads
and naterial stockpiles to
control dust;

Ensure that no visible
fugitive dust is emtted
beyond the property |line, and
Ensure that all open-bodied
trucks are covered if any
materials in the truck could
becone airborne

M xi ng Conti ngency) (Conti nued)

Prerequisites
ACTI ON- SPECI FI C

Handl i ng, processing
construction, road-grading, and
| and-clearing activities

- Applicable

Feder a

Gtation

K AR
Citation

401 K AR

401 K AR
3(1) (b)

401 K AR

401 K AR

63: 010

63: 010

63: 010

63: 010

o

(o]

3(2)

4(1)



PART 3
RESPONSI VENESS SUMVARY
3.1 Responsiveness Sumary | ntroduction

The responsi veness summary has been prepared to neet the requirements of sections

113(k) (2)(b) (iv) and 117(b) of the CERCLA, as anended by the Superfund Arendnents and
Reaut hori zati on Act (SARA) of 1986, that requires DOE as "l ead agency"” to respond ". . . to each
of the significant coments, criticisns, and new data submitted in witten or ora

presentations” on the SWWJ 91 of WAG 27 Proposed Renedial Action Plan

The DCE has gathered informati on on the types and extent of contam nation found, eval uated
remedi al measures, and recommended a renedial action that will reduce the potential mgration of
contam nants fromthe soil to the aquifer (i.e., off-site ground water to the PCE). As part of
the remedial action process, a notice of availability regarding the PRAP was published in The
Paducah Sun, a major regi onal newspaper of general circulation. The Proposed Renedi al Action
Plan for Solid Waste Managenent Unit 91 at the Paducah Gaseous Diffusion Plant, Paducah

Kent ucky, DOE/ OR/ 06-1499&D3, was rel eased to the general public February 23, 1998. This docurent
was nade available to the public at the Environnental Information Center in the Wst Kentucky
Technol ogy Park in Kevil, Kentucky, and at the Paducah Public Library. A 45-day public coment
peri od began February 23,1998, and continued through April 8, 1998. The PRAP al so contai ned
information that provided the opportunity for a public neeting to be held, if requested. No
request for the neeting was made by the public, so no neeting was held. Specific groups that
recei ved individual copies of the PRAP included the Natural Resource Trustees and the Site

Speci fic Advi sory Board

Public participation in the CERCLA process is required by the SARA. Conments received fromthe
public are considered in the selection of the renedial action for the site. The responsiveness
sumary serves two purposes: (1) to provide the DOE with informati on about the community
preferences and concerns regarding the renedial alternatives, and (2) to show nenbers of the
community how their coments were incorporated into the decision-naki ng process. However, there
were no public coments.

3.2 Community Preferences/Integration of Comments

No comments, witten or oral, were received fromthe public; therefore, this docunent does not
address public coments, except to the extent that it is assumed that the proposed plan is
satisfactory to the public.

APPENDI X

Renedi al Desi gn Schedul e
for Solid Waste Managenent Unit 91

<I MG SRC 981130
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